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ture, including a base frame having a hollow, and a filter
part including a plurality of filters in the base frame to

filter foreign matter in a gas, the plurality of filters hav-
ing different angles with respect to a flow direction of
the gas.
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Description

BACKGROUND

1.Field

[0001] The present disclosure relates to a filter struc-
ture and a battery pack including the same.

2. Description of the Related Art

[0002] Unlike primary batteries that are not designed
to be (re)charged, secondary (or rechargeable) bat-
teries are batteries that are designed to be discharged
and recharged. Low-capacity secondary batteries are
used in portable, small electronic devices, such as
smart phones, feature phones, notebook computers,
digital cameras, and camcorders, while large-capacity
secondary batteries are widely used as power sources
for driving motors in hybrid vehicles and electric vehi-
cles and for storing power (e.g., home and/or utility
scale power storage). A secondary battery generally
includes an electrode assembly composed of a positive
electrode and a negative electrode, a case accommo-
dating the same, and electrode terminals connected to
the electrode assembly.
[0003] A secondary battery may be used alone, but a
plurality of secondary batteries may also be electrically
connected to each other and housed in a housing to be
used as a battery pack. When a thermal runaway situa-
tion occurs in the battery pack, high-temperature gas is
discharged from at least one battery cell (secondary
battery), and the high-temperature gas may be dis-
charged to the outside through a pack vent part pro-
vided in the battery pack. However, the high-tempera-
ture gas may include active material detached from an
electrode or molten aluminum particles, such that a
flare may be ejected to the pack vent part, causing a
fire in the battery pack.
[0004] The above information disclosed in this Back-
ground section is for enhancement of understanding of
the background of the present disclosure, and there-
fore, it may contain information that does not constitute
related (or prior) art.

SUMMARY

[0005] Embodiments include a filter structure, includ-
ing a base frame having a hollow, and a filter part in-
cluding a plurality of filters in the base frame to filter
foreign matter in a gas, the plurality of filters having
different angles with respect to a flow direction of the
gas.
[0006] The base frame may include a center frame, a
first guide frame, a second guide frame, a third guide
frame, and a fourth guide frame at regular intervals
along a circumference of the center frame, and a sup-
port frame extending from opposite ends of the center

frame and respectively connected to opposite ends of
the first guide frame to the fourth guide frame.
[0007] The filter part may include a first filter coupled
to the first guide frame and the second guide frame, a
second filter in a direction perpendicular to the first fil-
ter, the second filter being coupled to the second guide
frame and the third guide frame, a third filter facing the
first filter, the third filter being coupled to the third guide
frame and the fourth guide frame, and a fourth filter
facing the second filter, the fourth filter being coupled
to the fourth guide frame and the first guide frame.
[0008] The filter part may further include a fifth filter
coupled to the first guide frame and the center frame, a
sixth filter coupled to the second guide frame and the
center frame, a seventh filter coupled to the third guide
frame and the center frame, and an eighth filter coupled
to the fourth guide frame and the center frame.
[0009] The filter part may include a first filter coupled
to the first guide frame and the center frame, a second
filter coupled to the second guide frame and the center
frame, a third filter coupled to the third guide frame and
the center frame, and a fourth filter coupled to the
fourth guide frame and the center frame.
[0010] The filter part may further include a fifth filter
coupled to the first guide frame and the second guide
frame, and a sixth filter facing the fifth filter, the sixth
filter being coupled to the third guide frame and the
fourth guide frame.
[0011] The filter part may include a first filter having
an arc shape, the first filter being coupled to the first
guide frame and the second guide frame, a second
filter having an arc shape, the second filter being in a
direction perpendicular to the first filter, the second filter
being coupled to the second guide frame and the third
guide frame, a third filter having an arc shape, the third
filter facing the first filter, the third filter being coupled to
the third guide frame and the fourth guide frame, and a
fourth filter having an arc shape, the fourth filter facing
the second filter, the fourth filter being coupled to the
fourth guide frame and the first guide frame.
[0012] The filter part may further include a fifth filter
coupled to the first guide frame and the center frame, a
sixth filter coupled to the second guide frame and the
center frame, a seventh filter coupled to the third guide
frame and the center frame, and an eighth filter coupled
to the fourth guide frame and the center frame.
[0013] The filter part may further include an auxiliary
filter coupled to the support frame.
[0014] The base frame may further include a reinfor-
cing frame connecting opposite ends of the first guide
frame to the fourth guide frame.
[0015] The filter part may have a pore size of 40
mesh to 150 mesh.
[0016] Embodiments include a battery pack, includ-
ing a battery module including a plurality of battery
cells, each of the plurality of battery cells including a
cell vent part, a housing accommodating the battery
module, a pack vent part on one side of the housing,
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the pack vent part being configured to discharge a gas
generated from the plurality of battery cells to an out-
side, and a filter structure between the battery module
and the pack vent part in the housing, the filter structure
being configured to filter foreign matter in the gas.
[0017] The housing may include a housing body ac-
commodating the battery module through an open sur-
face, the housing body including an end plate perpen-
dicular to the open surface and to which the pack vent
part is coupled, a partition part coupled to the housing
body between the end plate and the battery module to
create an inflow space into which the gas flows, the
filter structure being in the inflow space, a housing cov-
er coupled to the open surface of the housing body.
[0018] The battery pack may further include a guide
plate on an upper portion of the battery module, the
guide plate including a communication hole communi-
cating with the cell vent part, the guide plate being con-
figured to guide the gas discharged from the cell vent
part to flow to the pack vent part.
[0019] The guide plate may include a through-hole
communicating with the inflow space such that the gas
introduced through the communication hole flows into
the inflow space.
[0020] The partition part may further include a flange
part protruding toward an end plate side, the filter struc-
ture being on the flange part.
[0021] The end plate may include an exhaust hole
facing the filter structure, the gas that has passed
through the filter structure being discharged through
the exhaust hole, the pack vent part is coupled to the
end plate to communicate with the exhaust hole.
[0022] The filter structure may include a base frame
having a hollow, and a filter part including a plurality of
filters in the base frame to filter foreign matter in a gas,
the plurality of filters having different angles with re-
spect to a flow direction of the gas.
[0023] The base frame may include a center frame, a
first guide frame, a second guide frame, a third guide
frame, and a fourth guide frame at regular intervals
along a circumference of the center frame, and a sup-
port frame extending from opposite ends of the center
frame and respectively connected to opposite ends of
the first guide frame to the fourth guide frame.
[0024] The filter part may include a first filter coupled
to the first guide frame and the second guide frame, a
second filter disposed in a direction perpendicular to
the first filter, the second filter being coupled to the
second guide frame and the third guide frame, a third
filter disposed to face the first filter, the third filter being
coupled to the third guide frame and the fourth guide
frame, and a fourth filter disposed to face the second
filter, the fourth filter being coupled to the fourth guide
frame and the first guide frame.
[0025] At least some of the above and other features
of the invention are set out in the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0026] Features will become apparent to those of or-
dinary skill in the art by describing in detail example
embodiments with reference to the attached drawings,
in which:

FIG. 1 is a perspective view illustrating an example
of a filter structure according to some embodi-
ments of the present disclosure;
FIG. 2 is a perspective view illustrating an example
of a base frame in a filter structure according to
some embodiments of the present disclosure;
FIG. 3 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a first embo-
diment of the present disclosure;
FIG. 4 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a second
embodiment of the present disclosure;
FIG. 5 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a third em-
bodiment of the present disclosure;
FIG. 6 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a fourth em-
bodiment of the present disclosure;
FIG. 7 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a fifth embo-
diment of the present disclosure;
FIG. 8 is a cross-sectional view illustrating an ex-
ample of a filter structure according to a sixth em-
bodiment of the present disclosure;
FIG. 9 is a perspective view illustrating an example
of a battery pack according to some embodiments
of the present disclosure;
FIG. 10 is an exploded perspective view illustrating
an example of a battery pack according to some
embodiments of the present disclosure;
FIG. 11 is an enlarged view illustrating region A of
FIG. 9;
FIG. 12 is a cross-sectional view illustrating an ex-
ample of the filter structure of the first embodiment
in a battery pack according to some embodiments
of the present disclosure;
FIG. 13 is a cross-sectional view illustrating an ex-
ample of the filter structure of the second embodi-
ment in a battery pack according to some embodi-
ments of the present disclosure;
FIG. 14 is a cross-sectional view illustrating an ex-
ample of the filter structure of the third embodiment
in a battery pack according to some embodiments
of the present disclosure;
FIG. 15 is a cross-sectional view illustrating an ex-
ample of the filter structure of the fourth embodi-
ment in a battery pack according to some embodi-
ments of the present disclosure;
FIG. 16 is a cross-sectional view illustrating an ex-
ample of the filter structure of the fifth embodiment
in a battery pack according to some embodiments
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of the present disclosure; and
FIG. 17 is a cross-sectional view illustrating an ex-
ample of the filter structure of the sixth embodiment
in a battery pack according to some embodiments
of the present disclosure.

DETAILED DESCRIPTION

[0027] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey example im-
plementations to those skilled in the art.
[0028] In the drawing figures, the dimensions of
layers and regions may be exaggerated for clarity of
illustration. It will also be understood that when a layer
or element is referred to as being "on" another layer or
substrate, it can be directly on the other layer or sub-
strate, or intervening layers may also be present.
Further, it will be understood that when a layer is re-
ferred to as being "under" another layer, it can be di-
rectly under, and one or more intervening layers may
also be present. In addition, it will also be understood
that when a layer is referred to as being "between" two
layers, it can be the only layer between the two layers,
or one or more intervening layers may also be present.
Like reference numerals refer to like elements through-
out.
[0029] The terms or words used in the present speci-
fication and claims are not to be limitedly interpreted as
general or dictionary meanings and should be inter-
preted as meanings and concepts that are consistent
with the technical idea of the present disclosure on the
basis of the principle that an inventor can be his/her
own lexicographer to appropriately define concepts of
terms to describe his/her disclosure in the best way.
[0030] The embodiments described in this specifica-
tion and the configurations shown in the drawings are
only some of the embodiments of the present disclo-
sure and do not represent all of the technical scope,
aspects, and features of the present disclosure. Ac-
cordingly, it should be understood that there may be
various equivalents and modifications that can replace
or modify the embodiments described herein at the
time of filing this application.
[0031] It will be understood that when an element or
layer is referred to as being "on," "connected to," or
"coupled to" another element or layer, it may be directly
on, connected, or coupled to the other element or layer
or one or more intervening elements or layers may also
be present. When an element or layer is referred to as
being "directly on," "directly connected to," or "directly
coupled to" another element or layer, there are no inter-
vening elements or layers present. For example, when
a first element is described as being "coupled" or "con-

nected" to a second element, the first element may be
directly coupled or connected to the second element or
the first element may be indirectly coupled or con-
nected to the second element via one or more interven-
ing elements.
[0032] As used herein, the term "and/or" includes any
and all combinations of one or more of the associated
listed items. Further, the use of "may" when describing
embodiments of the present disclosure relates to "one
or more embodiments of the present disclosure." Ex-
pressions, such as "at least one of" and "any one of,"
when preceding a list of elements, modify the entire list
of elements and do not modify the individual elements
of the list. When phrases such as "at least one of A, B
and C, "at least one of A, B or C," "at least one selected
from a group of A, B and C," or "at least one selected
from among A, B and C" are used to designate a list of
elements A, B and C, the phrase may refer to any and
all suitable combinations or a subset of A, B and C,
such as A, B, C, A and B, A and C, B and C, or A and
B and C. As used herein, the terms "use," "using," and
"used" may be considered synonymous with the terms
"utilize," "utilizing," and "utilized," respectively. As used
herein, the terms "substantially," "about," and similar
terms are used as terms of approximation and not as
terms of degree, and are intended to account for the
inherent variations in measured or calculated values
that would be recognized by those of ordinary skill in
the art.
[0033] It will be understood that, although the terms
first, second, third, etc. may be used herein to describe
various elements, components, regions, layers, and/or
sections, these elements, components, regions, layers,
and/or sections should not be limited by these terms.
These terms are used to distinguish one element, com-
ponent, region, layer, or section from another element,
component, region, layer, or section. Thus, a first ele-
ment, component, region, layer, or section discussed
below could be termed a second element, component,
region, layer, or section without departing from the
teachings of example embodiments.
[0034] Spatially relative terms, such as "beneath,"
"below," "lower," "above," "upper," and the like, may be
used herein for ease of description to describe one ele-
ment or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. It will be under-
stood that the spatially relative terms are intended to
encompass different orientations of the device in use
or operation in addition to the orientation depicted in
the figures. For example, if the device in the figures is
turned over, elements described as "below" or "be-
neath" other elements or features would then be or-
iented "above" or "over" the other elements or features.
Thus, the term "below" may encompass both an orien-
tation of above and below. The device may be other-
wise oriented (rotated 90 degrees or at other orienta-
tions), and the spatially relative descriptors used herein
should be interpreted accordingly.
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[0035] The terminology used herein is for the pur-
pose of describing embodiments of the present disclo-
sure and is not intended to be limiting of the present
disclosure. As used herein, the singular forms "a" and
"an" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be
further understood that the terms "includes," "includ-
ing," "comprises," and/or "comprising," when used in
this specification, specify the presence of stated fea-
tures, integers, steps, operations, elements, and/or
components but do not preclude the presence or addi-
tion of one or more other features, integers, steps, op-
erations, elements, components, and/or groups there-
of.
[0036] Also, any numerical range disclosed and/or
recited herein is intended to include all sub-ranges of
the same numerical precision subsumed within the re-
cited range. For example, a range of "1.0 to 10.0" is
intended to include all subranges between (and includ-
ing) the recited minimum value of 1.0 and the recited
maximum value of 10.0, that is, having a minimum va-
lue equal to or greater than 1.0 and a maximum value
equal to or less than 10.0, such as, for example, 2.4 to
7.6. Any maximum numerical limitation recited herein is
intended to include all lower numerical limitations sub-
sumed therein, and any minimum numerical limitation
recited in this specification is intended to include all
higher numerical limitations subsumed therein. Accord-
ingly, Applicant reserves the right to amend this specifi-
cation, including the claims, to expressly recite any
sub-range subsumed within the ranges expressly re-
cited herein. All such ranges are intended to be inher-
ently described in this specification such that amending
to expressly recite any such subranges would comply
with the requirements of local Patent Law.
[0037] References to two compared elements, fea-
tures, etc. as being "the same" may mean that they are
"substantially the same". Thus, the phrase "substan-
tially the same" may include a case having a deviation
that is considered low in the art, for example, a devia-
tion of 5% or less. In addition, when a certain para-
meter is referred to as being uniform in a given region,
it may mean that it is uniform in terms of an average.
[0038] Throughout the specification, unless other-
wise stated, each element may be singular or plural.
[0039] Arranging an arbitrary element "above (or be-
low)" or "on (or under)" another element may mean that
the arbitrary element may be disposed in contact with
the upper (or lower) surface of the element, and an-
other element may also be interposed between the ele-
ment and the arbitrary element disposed on (or under)
the element.
[0040] In addition, it will be understood that when a
component is referred to as being "linked," "coupled,"
or "connected" to another component, the elements
may be directly "coupled," "linked" or "connected" to
each other, or another component may be "interposed"
between the components".

[0041] Throughout the specification, when "A and/or
B" is stated, it means A, B or A and B, unless otherwise
stated. That is, "and/or" includes any or all combina-
tions of a plurality of items enumerated. When "C to D"
is stated, it means C or more and D or less, unless
otherwise specified.
[0042] FIG. 1 is a perspective view illustrating an ex-
ample of a filter structure according to some embodi-
ments of the present disclosure, FIG. 2 is a perspective
view illustrating an example of a base frame in a filter
structure according to some embodiments of the pre-
sent disclosure, and FIG. 3 is a cross-sectional view
illustrating an example of a filter structure according to
a first embodiment of the present disclosure.
[0043] Referring to FIG. 1 to FIG. 3, a filter structure
101 according to a first embodiment of the present dis-
closure may include a base frame 110 having a hollow,
and a filter part 120a including a plurality of filters pro-
vided in the base frame 110 to filter foreign matter in-
cluded in gas and to have different angles with respect
to a flow direction of the gas.
[0044] The base frame 110 may be a configuration
that supports the filter part 120a. In some embodi-
ments, the base frame 110 may include a center frame
111, a first guide frame 112a, a second guide frame
112b, a third guide frame 112c, and a fourth guide
frame 112d disposed at regular intervals along a cir-
cumference of the center frame 111, and a support
frame extending from both ends (e.g., opposite ends)
of the center frame 111 and respectively connected to
both ends of the first guide frame 112a to the fourth
guide frame 112d.
[0045] In some embodiments, the support frame may
include a first support frame 113a connecting both ends
of the center frame 111 and both ends of the first guide
frame 112a, a second support frame 113b connecting
both ends of the center frame 111 and both ends of the
second guide frame 112b, a third support frame 113c
connecting both ends of the center frame 111 and both
ends of the third guide frame 112c, and a fourth support
frame 113d connecting both ends of the center frame
111 and both ends of the fourth guide frame 112d. That
is, first to fourth support frames 113a to 113d are pro-
vided at one end of the center frame 111, and first to
fourth support frames 113a to 113d are provided at the
other end of the center frame 111.
[0046] Also, a reinforcing frame 114 may be further
included to reinforce the strength of the base frame
110. In some embodiments, the reinforcing frame 114
may connect both ends of each of the first guide frame
112a to the fourth guide frame 112d. That is, the rein-
forcing frame 114 may be configured to connect both
ends of the first guide frame 112a, the second guide
frame 112b, the third guide frame 112c, and the fourth
guide frame 112d. That is, reinforcing frames 114 are
provided at one end of each of the first to fourth guide
frames 112a to 112d, and reinforcing frames 114 are
provided at the other end of each of the first to fourth

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 825 467 A1 10

guide frames 112a to 112d.
[0047] The base frame 110 may be formed in a rec-
tangular pillar shape by the first guide frame 112a to the
fourth guide frame 112d and the reinforcing frame 114,
and the center frame 111 may be disposed at the cen-
ter of the first guide frame 112a to the fourth guide
frame 112d through the first support frame 113a to the
fourth support frame 113d. Of course, the shape of the
base frame 110 may be formed in a polygonal pillar
shape.
[0048] The filter part 120a may be in a form in which
a plurality of filters are provided on the first guide frame
112a to the fourth guide frame 112d. Referring to FIG.
3, in some embodiments, the filter part 120a may in-
clude a first filter 121 coupled to the first guide frame
112a and the second guide frame 112b, a second filter
122 disposed in a direction perpendicular to the first
filter 121 and coupled to the second guide frame 112b
and the third guide frame 112c, a third filter 123 dis-
posed to face the first filter 121 and coupled to the third
guide frame 112c and the fourth guide frame 112d, and
a fourth filter 124 disposed to face the second filter 122
and coupled to the fourth guide frame 112d and the first
guide frame 112a.
[0049] The first filter 121 to the fourth filter 124 may
each be formed in a rectangular plate shape. That is,
the first guide frame 112a to the fourth guide frame
112d may correspond to edge regions in a rectangular
pillar shape, and the first filter 121 to the fourth filter
124 may correspond to four surfaces in the rectangular
pillar shape.
[0050] Referring to FIG. 3, in some embodiments,
when gas flows in a D1 direction and is discharged in a
D2 direction, the gas may pass through the first filter
121 and the third filter 123, whereby foreign matter in-
cluded in the gas may be filtered.
[0051] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the first filter 121 and the second filter 122, whereby
foreign matter included in the gas may be filtered.
[0052] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 124 and the third filter 123, whereby
foreign matter included in the gas may be filtered.
[0053] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the fourth filter 124 and the second filter 122, whereby
foreign matter included in the gas may be filtered.
[0054] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0055] The filter part 120a may further include an
auxiliary filter 150 (see FIG. 1) coupled to the first sup-
port frame 113a to the fourth support frame 113d. That
is, the auxiliary filter 150 may be disposed at both ends
of the first guide frame 112a to the fourth guide frame
112d. In some embodiments, when gas flows in a Z-

axis direction and then flows in a Z-axis or X-axis direc-
tion, the gas may pass through at least one of the first
filter 121 to the fourth filter 124, whereby foreign matter
may be filtered. Also, when gas flows in the Z-axis di-
rection or the X-axis direction and then flows in a Y-axis
direction, the gas may pass through at least one of the
first filter 121 to the fourth filter 124 and the auxiliary
filter 150, whereby foreign matter may be filtered.
Therefore, the filter part 120a may be provided on all
six surfaces of the base frame 110, which is in a rectan-
gular pillar shape, to filter foreign matter included in the
gas.
[0056] The filter part 120a may be formed of a metal
filter mesh with a pore size of 40 mesh to 150 mesh. If
the pore size of the filter part 120a is less than 40
mesh, the pore size becomes larger than the size of
the foreign matter to be filtered, which may cause a
problem in that the foreign matter cannot be effectively
filtered. If the pore size of the filter part 120a exceeds
150 mesh, the pore size is very fine, which may cause
a problem in that the filter part 120a is easily clogged.
[0057] FIG. 4 is a cross-sectional view illustrating an
example of a filter structure according to a second em-
bodiment of the present disclosure.
[0058] Referring to FIG. 4, a filter structure 102 ac-
cording to the second embodiment of the present dis-
closure may have a configuration in which a plurality of
filters are further included, in the same configuration as
the filter structure 101 according to the first embodi-
ment.
[0059] In some embodiments, a filter part 120b may
include a first filter 121 coupled to a first guide frame
112a and a second guide frame 112b, a second filter
122 disposed in a direction perpendicular to the first
filter 121 and coupled to the second guide frame 112b
and a third guide frame 112c, a third filter 123 disposed
to face the first filter 121 and coupled to the third guide
frame 112c and a fourth guide frame 112d, and a fourth
filter 124 disposed to face the second filter 122 and
coupled to the fourth guide frame 112d and the first
guide frame 112a.
[0060] In addition, the filter part 120b may further in-
clude a fifth filter 125 coupled to the first guide frame
112a and a center frame 111 (e.g., running from end to
end), a sixth filter 126 coupled to the second guide
frame 112b and the center frame 111, a seventh filter
127 coupled to the third guide frame 112c and the cen-
ter frame 111, and an eighth filter 128 coupled to the
fourth guide frame 112d and the center frame 111.
[0061] The first filter 121 to the eighth filter 128 may
each be formed in a rectangular plate shape. That is,
the first guide frame 112a to the fourth guide frame
112d may correspond to edge regions in a rectangular
pillar shape, and the first filter 121 to the fourth filter
124 may correspond to four surfaces in the rectangular
pillar shape. In addition, the fifth filter 125 to the eighth
filter 128 may be in a cross shape connecting the edge
regions inside the rectangular pillar.
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[0062] With this configuration, when gas flows in a
D1 direction and is discharged in a D2 direction, the
gas may pass through the first filter 121, the fifth filter
125, the eighth filter 128, and the third filter 123, where-
by foreign matter included in the gas may be filtered.
Alternatively, the gas may pass through the first filter
121, the sixth filter 126, the seventh filter 127, and the
third filter 123, whereby foreign matter included in the
gas may be filtered.
[0063] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the first filter 121, the sixth filter 126, and the second
filter 122, whereby foreign matter included in the gas
may be filtered. For example, while filters 121 and 122
are perpendicular to the flow of gas (e.g., an approxi-
mately 90 degree angle), filter 126 is at a different an-
gle with respect to the flow of gas (e.g., approximately a
45 degree angle). In another example, the gas may
pass through the first filter 121, the fifth filter 125, the
eighth filter 128, the seventh filter 127, and the second
filter 122, whereby foreign matter included in the gas
may be filtered.
[0064] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 124, the eighth filter 128, and the third
filter 123, whereby foreign matter included in the gas
may be filtered. In another example, the gas may pass
through the fourth filter 124, the fifth filter 125, the sixth
filter 126, the seventh filter 127, and the third filter 123,
whereby foreign matter included in the gas may be fil-
tered.
[0065] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the fourth filter 124, the fifth filter 125, the sixth filter
126, and the second filter 122, whereby foreign matter
included in the gas may be filtered. In another example,
the gas may pass through the fourth filter 124, the
eighth filter 128, the seventh filter 127, and the second
filter 122, whereby foreign matter included in the gas
may be filtered.
[0066] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0067] FIG. 5 is a cross-sectional view illustrating an
example of a filter structure according to a third embo-
diment of the present disclosure.
[0068] Referring to FIG. 5, a filter structure 103 ac-
cording to the third embodiment of the present disclo-
sure may include a base frame 110 having a hollow,
and a filter part 130a including a plurality of filters pro-
vided in the base frame 110. Here, the base frame 110
may have the same configuration as the base frame
110 described in the filter structure 101 according to
the first embodiment.
[0069] In some embodiments, the filter part 130a
may include a first filter 131 coupled to a first guide
frame 112a and a center frame 111, a second filter 132

coupled to a second guide frame 112b and the center
frame 111, a third filter 133 coupled to a third guide
frame 112c and the center frame 111, and a fourth filter
134 coupled to a fourth guide frame 112d and the cen-
ter frame 111. That is, the first filter 131 to the fourth
filter 134 may be formed in a cross shape.
[0070] With this configuration, when gas flows in a
D1 direction and is discharged in a D2 direction, the
gas may pass through the first filter 131 and the fourth
filter 134, whereby foreign matter included in the gas
may be filtered. In another example, the gas may pass
through the second filter 132 and the third filter 133,
whereby foreign matter included in the gas may be fil-
tered.
[0071] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the second filter 132, whereby foreign matter included
in the gas may be filtered. In another example, the gas
may pass through the first filter 131, the fourth filter
134, and the third filter 133, whereby foreign matter
included in the gas may be filtered.
[0072] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 134, whereby foreign matter included in
the gas may be filtered. In another example, the gas
may pass through the first filter 131, the second filter
132, and the third filter 133, whereby foreign matter
included in the gas may be filtered.
[0073] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the first filter 131 and the second filter 132, whereby
foreign matter included in the gas may be filtered. In
another example, the gas may pass through the fourth
filter 134 and the third filter 133, whereby foreign matter
included in the gas may be filtered.
[0074] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0075] FIG. 6 is a cross-sectional view illustrating an
example of a filter structure according to a fourth embo-
diment of the present disclosure.
[0076] Referring to FIG. 6, a filter structure 104 ac-
cording to the fourth embodiment of the present disclo-
sure may have a configuration in which a plurality of
filters are further included, in the same configuration as
the filter structure 103 according to the third embodi-
ment.
[0077] In some embodiments, a filter part 130b may
include a first filter 131 coupled to a first guide frame
112a and a center frame 111, a second filter 132
coupled to a second guide frame 112b and the center
frame 111, a third filter 133 coupled to a third guide
frame 112c and the center frame 111, and a fourth filter
134 coupled to a fourth guide frame 112d and the cen-
ter frame 111. That is, the first filter 131 to the fourth
filter 134 may be formed in a cross shape.
[0078] In addition, the filter part 130b may further in-
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clude a fifth filter 135 coupled to the first guide frame
112a and the second guide frame 112b, and a sixth
filter 136 disposed to face the fifth filter 135 and
coupled to the third guide frame 112c and the fourth
guide frame 112d. That is, the first filter 131 to the sixth
filter 136 may be formed in an hourglass shape.
[0079] With this configuration, when gas flows in a
D1 direction and is discharged in a D2 direction, the
gas may pass through the fifth filter 135, the first filter
131, the fourth filter 134, and the sixth filter 136, where-
by foreign matter included in the gas may be filtered.
Alternatively, the gas may pass through the fifth filter
135, the second filter 132, the third filter 133, and the
sixth filter 136, whereby foreign matter included in the
gas may be filtered.
[0080] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the fifth filter 135 and the second filter 132, whereby
foreign matter included in the gas may be filtered. Alter-
natively, the gas may pass through the fifth filter 135,
the first filter 131, the fourth filter 134, and the third filter
133, whereby foreign matter included in the gas may be
filtered.
[0081] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 134 and the sixth filter 136, whereby
foreign matter included in the gas may be filtered. Alter-
natively, the gas may pass through the first filter 131,
the second filter 132, the third filter 133, and the sixth
filter 136, whereby foreign matter included in the gas
may be filtered.
[0082] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the first filter 131 and the second filter 132, whereby
foreign matter included in the gas may be filtered. In
another example, the gas may pass through the fourth
filter 134 and the third filter 133, whereby foreign matter
included in the gas may be filtered.
[0083] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0084] FIG. 7 is a cross-sectional view illustrating an
example of a filter structure according to a fifth embodi-
ment of the present disclosure.
[0085] Referring to FIG. 7, a filter structure 105 ac-
cording to the fifth embodiment of the present disclo-
sure may include a base frame 110 having a hollow,
and a filter part 140a including a plurality of filters pro-
vided in the base frame 110. Here, the base frame 110
may have the same configuration as the base frame
110 described in the filter structure 101 according to
the first embodiment.
[0086] In some embodiments, the filter part 140a
may include a first filter 141 formed in an arc shape
and coupled to a first guide frame 112a and a second
guide frame 112b, a second filter 142 formed in an arc
shape, disposed in a direction perpendicular to the first

filter 141, and coupled to the second guide frame 112b
and a third guide frame 112c, a third filter 143 formed in
an arc shape, disposed to face the first filter 141, and
coupled to the third guide frame 112c and a fourth
guide frame 112d, and a fourth filter 144 formed in an
arc shape, disposed to face the second filter 142, and
coupled to the fourth guide frame 112d and the first
guide frame 112a.
[0087] In some embodiments, the first filter 141 to the
fourth filter 144 formed in an arc shape may be config-
ured individually, and may be respectively coupled to
the first guide frame 112a to the fourth guide frame
112d to be formed in a cylindrical shape as a whole. In
another example, the first filter 141 to the fourth filter
144 may be integrally formed to be formed in a single
cylindrical shape.
[0088] With this configuration, when gas flows in a
D1 direction and is discharged in a D2 direction, the
gas may pass through the first filter 141 and the third
filter 143, whereby foreign matter included in the gas
may be filtered.
[0089] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the first filter 141 and the second filter 142, whereby
foreign matter included in the gas may be filtered.
[0090] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 144 and the third filter 143, whereby
foreign matter included in the gas may be filtered.
[0091] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the fourth filter 144 and the second filter 142, whereby
foreign matter included in the gas may be filtered.
[0092] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0093] FIG. 8 is a cross-sectional view illustrating an
example of a filter structure according to a sixth embo-
diment of the present disclosure.
[0094] Referring to FIG. 8, a filter structure 106 ac-
cording to the sixth embodiment of the present disclo-
sure may have a configuration in which a plurality of
filters are further included, in the same configuration as
the filter structure 105 according to the fifth embodi-
ment.
[0095] In some embodiments, a filter part 140b may
include a first filter 141 formed in an arc shape and
coupled to a first guide frame 112a and a second guide
frame 112b, a second filter 142 formed in an arc shape,
disposed in a direction perpendicular to the first filter
141, and coupled to the second guide frame 112b and
a third guide frame 112c, a third filter 143 formed in an
arc shape, disposed to face the first filter 141, and
coupled to the third guide frame 112c and a fourth
guide frame 112d, and a fourth filter 144 formed in an
arc shape, disposed to face the second filter 142, and
coupled to the fourth guide frame 112d and the first
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guide frame 112a.
[0096] In addition, the filter part 140b may further in-
clude a fifth filter 145 coupled to the first guide frame
112a and a center frame 111, a sixth filter 146 coupled
to the second guide frame 112b and the center frame
111, a seventh filter 147 coupled to the third guide
frame 112c and the center frame 111, and an eighth
filter 148 coupled to the fourth guide frame 112d and
the center frame 111.
[0097] The fifth filter 145 to the eighth filter 148 may
each be formed in a rectangular plate shape. That is,
the first filter 141 to the fourth filter 144 may form a
cylindrical shape, and the fifth filter 145 to the eighth
filter 148 may be disposed in a cross shape inside the
cylinder.
[0098] With this configuration, when gas flows in a
D1 direction and is discharged in a D2 direction, the
gas may pass through the first filter 141, the fifth filter
145, the eighth filter 148, and the third filter 143, where-
by foreign matter included in the gas may be filtered. In
another example, the gas may pass through the first
filter 141, the sixth filter 146, the seventh filter 147, and
the third filter 143, whereby foreign matter included in
the gas may be filtered.
[0099] When gas flows in the D1 direction and is dis-
charged in a D4 direction, the gas may pass through
the first filter 141, the sixth filter 146, and the second
filter 142, whereby foreign matter included in the gas
may be filtered. In another example, the gas may pass
through the first filter 141, the fifth filter 145, the eighth
filter 148, the seventh filter 147, and the second filter
142, whereby foreign matter included in the gas may be
filtered.
[0100] When gas flows in a D3 direction and is dis-
charged in the D2 direction, the gas may pass through
the fourth filter 144, the eighth filter 148, and the third
filter 143, whereby foreign matter included in the gas
may be filtered. In another example, the gas may pass
through the fourth filter 144, the fifth filter 145, the sixth
filter 146, the seventh filter 147, and the third filter 143,
whereby foreign matter included in the gas may be fil-
tered.
[0101] When gas flows in the D3 direction and is dis-
charged in the D4 direction, the gas may pass through
the fourth filter 144, the fifth filter 145, the sixth filter
146, and the second filter 142, whereby foreign matter
included in the gas may be filtered. In another example,
the gas may pass through the fourth filter 144, the
eighth filter 148, the seventh filter 147, and the second
filter 142, whereby foreign matter included in the gas
may be filtered.
[0102] As such, even if the flow direction of the gas is
constant or changes, the gas passes through a plurality
of filters, so that foreign matter may be filtered more
effectively.
[0103] FIG. 9 is a perspective view illustrating an ex-
ample of a battery pack according to some embodi-
ments of the present disclosure, FIG. 10 is an exploded

perspective view illustrating an example of a battery
pack according to some embodiments of the present
disclosure, and FIG. 11 is an enlarged view illustrating
region A of FIG. 9.
[0104] Referring to FIG. 9 to FIG. 11, a battery pack
10 according to some embodiments of the present dis-
closure may include a battery module 300 including a
plurality of battery cells 310 each provided with a cell
vent part 311, a housing 200 in which the battery mod-
ule 300 is accommodated, a pack vent part 260 pro-
vided on one side of the housing 200 and configured to
discharge gas generated in the battery cells 310 to the
outside, and a filter structure 100 disposed between the
battery module 300 and the pack vent part 260 in the
housing 200 and configured to filter foreign matter in-
cluded in the gas.
[0105] In some embodiments, the battery module
300 may include a plurality of battery cells 310 ar-
ranged in a first direction (X). The plurality of battery
cells 310 are electrically connected to adjacent battery
cells through a busbar, and a protective circuit module
may be connected to the busbar. The protective circuit
module may be a battery management system (BMS).
The battery module 300 may be provided as a pair and
arranged side by side in a second direction (Y), which
is a direction perpendicular to the first direction (X).
That is, a pair of battery modules 300 may be arranged
parallel to each other. Of course, although the battery
module 300 is shown as being provided in a pair in the
drawings, a single battery module 300 may be accom-
modated in the housing 200, or four or more battery
modules 300 may be accommodated.
[0106] The battery cell 310 may include a battery
case, and an electrode assembly and an electrolyte
accommodated in the battery case. The electrode as-
sembly and the electrolyte react electrochemically to
generate energy. A cell vent part 311, which is a dis-
charge passage for gas generated inside, may be pro-
vided on one surface of the battery cell 310. The cell
vent part 311 may be a configuration that is destroyed
by an increase in the internal pressure of the battery
cell 310 when thermal runaway occurs inside the bat-
tery cell 310, and discharges the gas generated inside
the battery cell 310 to the outside.
[0107] The plurality of battery cells 310 may be ar-
ranged in the first direction (X) such that the wide sur-
faces of the battery cells 310 face each other, and the
arranged plurality of battery cells 310 may be accom-
modated in the housing 200. The cell vent part 311 of
the battery cell 310 accommodated in the housing 200
may be disposed to be perpendicular to the first direc-
tion (X) and to face a third direction (Z), which is the
direction in which the battery cell 310 is accommodated
in the housing 200.
[0108] The battery case forms the overall appear-
ance of the battery cell 310 and may be formed of a
conductive metal such as aluminum, an aluminum al-
loy, or nickel-plated steel. The battery case may pro-
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vide a space in which the electrode assembly is accom-
modated. The battery case may be a prismatic case. Of
course, the battery cell 310 may be a battery cell of any
shape such as cylindrical, pouch-type, etc.
[0109] The housing 200 may include a housing body
210 in which the battery module 300 is accommodated
through an open surface (e.g., one surface) and which
includes an end plate 220 disposed perpendicularly to
the open surface and to which the pack vent part 260 is
coupled, a partition part 230 coupled to the housing
body 210 between the end plate 220 and the battery
module 300 to form an inflow space 232 into which gas
flows and in which the filter structure 100 is disposed,
and a housing cover 240 coupled to the open one sur-
face of the housing body 210.
[0110] The end plate 220 may be a configuration cor-
responding to one side surface in the first direction (X)
of the housing body 210. The end plate 220 may in-
clude an exhaust hole 221 formed through to face the
filter structure 100, and through which gas that has
passed through the filter structure 100 is discharged.
That is, the gas that has flowed into the inflow space
232 formed between the end plate 220 and the partition
part 230 may be discharged to the outside through the
exhaust hole 221.
[0111] The pack vent part 260 may be coupled to the
end plate 220 to communicate with the exhaust hole
221. The pack vent part 260 may be coupled to an out-
er surface of the end plate 220 so as to be disposed
outside the housing body 210. In some embodiments,
the pack vent part 260 may be configured as a relief
valve that opens when the pressure inside the housing
200 is greater than or equal to a certain level, and
closes when the pressure is less than the certain level.
The pack vent part 260 may further include a filter 261
that filters foreign matter from the gas discharged
through the exhaust hole 221.
[0112] The partition part 230 may be a configuration
coupled to the housing body 210 between the end plate
220 and the battery module 300 to form an inflow space
232 into which gas flows. The partition part 230 may be
spaced apart from the end plate 220 in the first direc-
tion (X), protrude from the bottom surface of the hous-
ing body 210 in the third direction (Z), and extend in the
second direction (Y). That is, the partition part 230 may
be disposed parallel to the end plate 220.
[0113] The partition part 230 may further include a
flange part 231 (see FIG. 12) protruding toward the
end plate 220 side and on which the filter structure 100
is disposed. The flange part 231 may be formed to
protrude from the partition part 230 in the first direction
(X) and may be formed such that the filter structure 100
is positioned facing the exhaust hole 221 formed in the
end plate 220.
[0114] The battery pack 10 may further include a
guide plate 250. The guide plate 250 may be disposed
on an upper portion of the battery module 300, include
a communication hole 251 that communicates with the

cell vent part 311 provided in the battery cell 310, and
guide the gas discharged from the cell vent part 311 to
flow to the pack vent part 260.
[0115] The guide plate 250 may be formed with a
length direction in the first direction (X) and a width
direction in the second direction (Y). The guide plate
250 may be formed long along the first direction (X) in
which the plurality of battery cells 310 are arranged in
the battery module 300. In addition, the guide plate 250
may be formed with a plurality of communication holes
251 at positions corresponding to a plurality of cell vent
parts 311 provided in each of the plurality of battery
cells 310 along the first direction (X).
[0116] Both ends of the guide plate 250 in the second
direction (Y), which is the width direction, may be bent
and coupled to a housing cover 240. With this config-
uration, the guide plate 250 may form a flow path for
gas to flow in the first direction (X) together with the
housing cover 240. That is, when gas is discharged
through the cell vent part 311 of the battery cell 310,
the gas flows into a space between the guide plate 250
and the housing cover 240 through the communication
hole 251 of the guide plate 250, and the introduced gas
may flow in the first direction (X) along the flow path
formed by the guide plate 250 and the housing cover
240.
[0117] The guide plate 250 may further include a
through-hole 252 communicating with the inflow space
232 so that the gas introduced through the communica-
tion hole 251 flows into the inflow space 232 between
the partition part 230 and the end plate 220.
[0118] With this configuration, the gas flowing in the
first direction (X) along the flow path formed by the
guide plate 250 and the housing cover 240 may flow
into the inflow space 232 as its flow direction changes
to the third direction (Z) through the through-hole 252
formed in the guide plate 250. Then, the gas introduced
into the inflow space 232 may be discharged through
the exhaust hole 221 of the end plate 220 after its flow
direction is changed to the first direction (X) inside the
filter structure 100. At this time, if the pressure of the
gas discharged through the exhaust hole 221 is greater
than or equal to a certain level, the pack vent part 260
may be opened so that the gas can be discharged to
the outside of the housing 200.
[0119] The filter structure 100 may be a configuration
disposed in a section where the gas flow direction be-
tween the partition part 230 and the end plate 220
changes from the third direction (Z) to the first direction
(X) to filter foreign matter included in the gas.
[0120] In some embodiments, the filter structure 100
may include a base frame 110 having a hollow, and a
filter part 120 including a plurality of filters provided in
the base frame 110 to filter foreign matter included in
gas and to have different angles with respect to the gas
flow direction.
[0121] Referring to FIG. 2, the base frame 110 may
be a configuration that supports the filter part 120a. In
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some embodiments, the base frame 110 may include a
center frame 111, a first guide frame 112a, a second
guide frame 112b, a third guide frame 112c, and a
fourth guide frame 112d disposed at regular intervals
along a circumference of the center frame 111, and a
support frame extending from both ends of the center
frame 111 and respectively connected to both ends of
the first guide frame 112a to the fourth guide frame
112d.
[0122] The filter structure 100 may be one of the filter
structure 101 of the first embodiment to the filter struc-
ture 106 of the sixth embodiment described with refer-
ence to FIG. 1 to FIG. 8. Hereinafter, a state in which
one of the filter structure 101 of the first embodiment to
the filter structure 106 of the sixth embodiment is dis-
posed in the battery pack 10 will be described in more
detail.
[0123] FIG. 12 is a cross-sectional view illustrating an
example of the filter structure of the first embodiment in
a battery pack according to some embodiments of the
present disclosure.
[0124] Referring to FIG. 12, the filter part 120a of the
filter structure 101 according to the first embodiment
may include a first filter 121 coupled to a first guide
frame 112a and a second guide frame 112b, a second
filter 122 disposed in a direction perpendicular to the
first filter 121 and coupled to the second guide frame
112b and a third guide frame 112c, a third filter 123
disposed to face the first filter 121 and coupled to the
third guide frame 112c and a fourth guide frame 112d,
and a fourth filter 124 disposed to face the second filter
122 and coupled to the fourth guide frame 112d and the
first guide frame 112a.
[0125] The filter structure 101 is disposed on a flange
part 231 of a partition part 230, and gas is introduced in
a third direction (Z) toward the flange part 231, and
foreign matter may be filtered from the gas discharged
in a first direction (X) toward an exhaust hole 221 of an
end plate 220.
[0126] Among the gas flowing into the filter structure
101, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
first filter 121 and the second filter 122, whereby foreign
matter included in the gas may be filtered. A second
gas flow F2 flowing between the reference line RL and
the partition part 230 may also pass through the first
filter 121 and the second filter 122, whereby foreign
matter included in the gas may be filtered.
[0127] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0128] FIG. 13 is a cross-sectional view illustrating an
example of the filter structure of the second embodi-
ment in a battery pack according to some embodiments
of the present disclosure.
[0129] Referring to FIG. 13, the filter part 120b of the
filter structure 102 according to the second embodi-

ment may include a first filter 121 coupled to a first
guide frame 112a and a second guide frame 112b, a
second filter 122 disposed in a direction perpendicular
to the first filter 121 and coupled to the second guide
frame 112b and a third guide frame 112c, a third filter
123 disposed to face the first filter 121 and coupled to
the third guide frame 112c and a fourth guide frame
112d, and a fourth filter 124 disposed to face the sec-
ond filter 122 and coupled to the fourth guide frame
112d and the first guide frame 112a.
[0130] In addition, the filter part 120b may further in-
clude a fifth filter 125 coupled to the first guide frame
112a and a center frame 111, a sixth filter 126 coupled
to the second guide frame 112b and the center frame
111, a seventh filter 127 coupled to the third guide
frame 112c and the center frame 111, and an eighth
filter 128 coupled to the fourth guide frame 112d and
the center frame 111.
[0131] The filter structure 102 is disposed on a flange
part 231 of a partition part 230, and gas is introduced in
a third direction (Z) toward the flange part 231, and
foreign matter may be filtered from the gas discharged
in a first direction (X) toward an exhaust hole 221 of an
end plate 220.
[0132] Among the gas flowing into the filter structure
102, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
first filter 121, the sixth filter 126, and the second filter
122, whereby foreign matter included in the gas may be
filtered. A second gas flow F2 flowing between the re-
ference line RL and the partition part 230 may pass
through the first filter 121, the fifth filter 125, the eighth
filter 128, the seventh filter 127, and the second filter
122, whereby foreign matter included in the gas may be
filtered.
[0133] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0134] FIG. 14 is a cross-sectional view illustrating an
example of the filter structure of the third embodiment
in a battery pack according to some embodiments of
the present disclosure.
[0135] Referring to FIG. 14, the filter part 130a of the
filter structure 103 according to the third embodiment
may include a first filter 131 coupled to a first guide
frame 112a and a center frame 111, a second filter 132
coupled to a second guide frame 112b and the center
frame 111, a third filter 133 coupled to a third guide
frame 112c and the center frame 111, and a fourth filter
134 coupled to a fourth guide frame 112d and the cen-
ter frame 111.
[0136] The filter structure 103 is disposed on a flange
part 231 of a partition part 230, and gas is introduced in
a third direction (Z) toward the flange part 231, and
foreign matter may be filtered from the gas discharged
in a first direction (X) toward an exhaust hole 221 of an
end plate 220.
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[0137] Among the gas flowing into the filter structure
103, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
second filter 132, whereby foreign matter included in
the gas may be filtered. A second gas flow F2 flowing
between the reference line RL and the partition part
230 may pass through the first filter 131, the fourth filter
134, and the third filter 133, whereby foreign matter
included in the gas may be filtered.
[0138] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0139] FIG. 15 is a cross-sectional view illustrating an
example of the filter structure of the fourth embodiment
in a battery pack according to some embodiments of
the present disclosure.
[0140] Referring to FIG. 15, the filter part 130b of the
filter structure 104 according to the fourth embodiment
may include a first filter 131 coupled to a first guide
frame 112a and a center frame 111, a second filter 132
coupled to a second guide frame 112b and the center
frame 111, a third filter 133 coupled to a third guide
frame 112c and the center frame 111, and a fourth filter
134 coupled to a fourth guide frame 112d and the cen-
ter frame 111. That is, the first filter 131 to the fourth
filter 134 may be formed in a cross shape.
[0141] In addition, the filter part 130b may further in-
clude a fifth filter 135 coupled to the first guide frame
112a and the second guide frame 112b, and a sixth
filter 136 disposed to face the fifth filter 135 and
coupled to the third guide frame 112c and the fourth
guide frame 112d. That is, the first filter 131 to the sixth
filter 136 may be formed in an hourglass shape.
[0142] The filter structure 104 is disposed on a flange
part 231 of a partition part 230, and gas is introduced in
a third direction (Z) toward the flange part 231, and
foreign matter may be filtered from the gas discharged
in a first direction (X) toward an exhaust hole 221 of an
end plate 220.
[0143] Among the gas flowing into the filter structure
104, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
fifth filter 135 and the second filter 132, whereby foreign
matter included in the gas may be filtered. A second
gas flow F2 flowing between the reference line RL and
the partition part 230 may pass through the fifth filter
135, the first filter 131, the fourth filter 134, and the third
filter 133, whereby foreign matter included in the gas
may be filtered.
[0144] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0145] FIG. 16 is a cross-sectional view illustrating an
example of the filter structure of the fifth embodiment in
a battery pack according to some embodiments of the
present disclosure.

[0146] Referring to FIG. 16, the filter part 140a of the
filter structure 105 according to the fifth embodiment
may include a first filter 141 formed in an arc shape
and coupled to a first guide frame 112a and a second
guide frame 112b, a second filter 142 formed in an arc
shape, disposed in a direction perpendicular to the first
filter 141, and coupled to the second guide frame 112b
and a third guide frame 112c, a third filter 143 formed in
an arc shape, disposed to face the first filter 141, and
coupled to the third guide frame 112c and a fourth
guide frame 112d, and a fourth filter 144 formed in an
arc shape, disposed to face the second filter 142, and
coupled to the fourth guide frame 112d and the first
guide frame 112a.
[0147] The filter structure 105 is disposed on a flange
part 231 of a partition part 230, and gas is introduced in
a third direction (Z) toward the flange part 231, and
foreign matter may be filtered from the gas discharged
in a first direction (X) toward an exhaust hole 221 of an
end plate 220.
[0148] Among the gas flowing into the filter structure
105, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
first filter 141 and the second filter 142, whereby foreign
matter included in the gas may be filtered. A second
gas flow F2 flowing between the reference line RL and
the partition part 230 may also pass through the first
filter 141 and the second filter 142, whereby foreign
matter included in the gas may be filtered.
[0149] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0150] FIG. 17 is a cross-sectional view illustrating an
example of the filter structure of the sixth embodiment
in a battery pack according to some embodiments of
the present disclosure.
[0151] Referring to FIG. 17, the filter part 140b of the
filter structure 106 according to the sixth embodiment
may include a first filter 141 formed in an arc shape and
coupled to a first guide frame 112a and a second guide
frame 112b, a second filter 142 formed in an arc shape,
disposed in a direction perpendicular to the first filter
141, and coupled to the second guide frame 112b and
a third guide frame 112c, a third filter 143 formed in an
arc shape, disposed to face the first filter 141, and
coupled to the third guide frame 112c and a fourth
guide frame 112d, and a fourth filter 144 formed in an
arc shape, disposed to face the second filter 142, and
coupled to the fourth guide frame 112d and the first
guide frame 112a.
[0152] In addition, the filter part 140b may further in-
clude a fifth filter 145 coupled to the first guide frame
112a and a center frame 111, a sixth filter 146 coupled
to the second guide frame 112b and the center frame
111, a seventh filter 147 coupled to the third guide
frame 112c and the center frame 111, and an eighth
filter 148 coupled to the fourth guide frame 112d and
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the center frame 111.
[0153] The filter structure 106 is disposed on a flange
part 231 of a partition part 230, and gas flows in a third
direction (Z) toward the flange part 231, and foreign
matter may be filtered from the gas discharged in a first
direction (X) toward an exhaust hole 221 of an end
plate 220.
[0154] Among the gas flowing into the filter structure
106, a first gas flow F1 flowing between a reference line
RL in the third direction (Z) passing through a center
frame 111 and the end plate 220 may pass through the
first filter 141, the sixth filter 146, and the second filter
142, whereby foreign matter included in the gas may be
filtered. A second gas flow F2 flowing between the re-
ference line RL and the partition part 230 may pass
through the first filter 141, the fifth filter 145, the eighth
filter 148, the seventh filter 147, and the second filter
142, whereby foreign matter included in the gas may be
filtered.
[0155] As such, even if the gas flow direction
changes, the gas passes through a plurality of filters,
so that foreign matter may be filtered more effectively.
[0156] According to some embodiments of the pre-
sent disclosure, in the filter structure, filters are pro-
vided at different angles with respect to the gas flow
direction, so that foreign matter included in the gas
may be efficiently filtered.
[0157] According to some embodiments of the pre-
sent disclosure, the battery pack may prevent a flame
from being discharged to the outside of the battery
pack by efficiently filtering foreign matter from high-tem-
perature gas generated during thermal runaway with
the filter structure.
[0158] Although the present disclosure has been de-
scribed with reference to embodiments and drawings
illustrating aspects thereof, the present disclosure is
not limited thereto. Various modifications and variations
can be made by a person skilled in the art to which the
present disclosure belongs within the scope of the tech-
nical scope of the present disclosure and the claims
and their equivalents, below.
[0159] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and
descriptive sense only and not for purpose of limitation.
In some instances, as would be apparent to one of
ordinary skill in the art as of the filing of the present
application, features, characteristics, and/or elements
described in connection with a particular embodiment
may be used singly or in combination with features,
characteristics, and/or elements described in connec-
tion with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by
those of skill in the art that various changes in form
and details may be made without departing from the
scope of the present invention as set forth in the follow-
ing claims.

Claims

1. A filter structure (101, 102, 103, 104, 105, 106),
comprising:

a base frame (110) having a hollow; and
a filter part (120a, 120b, 130a, 130b, 140a,
140b) comprising a plurality of filters in the
base frame (110) to filter foreign matter in a
gas, the plurality of filters having different an-
gles with respect to a flow direction of the gas.

2. The filter structure as claimed in claim 1, wherein
the base frame (110) comprises:

a center frame (111);
a first guide frame (112a), a second guide
frame (112b), a third guide frame (112c), and
a fourth guide frame (112d) at regular intervals
along a circumference of the center frame
(111); and
a support frame extending from opposite ends
of the center frame (111) and respectively con-
nected to the opposite ends of the first guide
frame (112a) to the fourth guide frame (112d).

3. The filter structure (101) as claimed in claim 2,
wherein the filter part (120a) comprises:

a first filter (121) coupled to the first guide
frame (112a) and the second guide frame
(112b);
a second filter (122) in a direction perpendicu-
lar to the first filter (121), the second filter (122)
being coupled to the second guide frame
(112b) and the third guide frame (112c);
a third filter (123) facing the first filter (121), the
third filter (123) being coupled to the third
guide frame (112c) and the fourth guide frame
(112d); and
a fourth filter (124) facing the second filter
(122), the fourth filter (124) being coupled to
the fourth guide frame (112d) and the first
guide frame (112a).

4. The filter structure (102) as claimed in claim 3,
wherein the filter part (120b) further comprises:

a fifth filter (125) coupled to the first guide
frame (112a) and the center frame (111);
a sixth filter (126) coupled to the second guide
frame (112b) and the center frame (111);
a seventh filter (127) coupled to the third guide
frame (112c) and the center frame (111); and
an eighth filter (128) coupled to the fourth
guide frame (112d) and the center frame (111).

5. The filter structure (103) as claimed in claim 2,
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wherein the filter part (130a) comprises:

a first filter (131) coupled to the first guide
frame (112a) and the center frame (111);
a second filter (132) coupled to the second
guide frame (112b) and the center frame (111);
a third filter (133) coupled to the third guide
frame (112c) and the center frame (111); and
a fourth filter (134) coupled to the fourth guide
frame (112d) and the center frame (111).

6. The filter structure (104) as claimed in claim 5,
wherein the filter part (130b) further comprises:

a fifth filter (135) coupled to the first guide
frame (112a) and the second guide frame
(112b); and
a sixth filter (136) facing the fifth filter (135),
the sixth filter (136) being coupled to the third
guide frame (112c) and the fourth guide frame
(112d).

7. The filter structure (105) as claimed in claim 2,
wherein the filter part (140a) comprises:

a first filter (141) having an arc shape, the first
filter (141) being coupled to the first guide
frame (112a) and the second guide frame
(112b);
a second filter (142) having an arc shape, the
second filter (142) being in a direction perpen-
dicular to the first filter (141), the second filter
(142) being coupled to the second guide frame
(112b) and the third guide frame (112c);
a third filter (143) having an arc shape, the
third filter (143) facing the first filter (141), the
third filter (143) being coupled to the third
guide frame (112c) and the fourth guide frame
(112d); and
a fourth filter (144) having an arc shape, the
fourth filter (144) facing the second filter (142),
the fourth filter (144) being coupled to the
fourth guide frame (112d) and the first guide
frame (112a).

8. The filter structure (106) as claimed in claim 7,
wherein the filter part (140b) further comprises:

a fifth filter (145) coupled to the first guide
frame (112a) and the center frame (111);
a sixth filter (146) coupled to the second guide
frame (112b) and the center frame (111);
a seventh filter (147) coupled to the third guide
frame (112c) and the center frame (111); and
an eighth filter (148) coupled to the fourth
guide frame (112d) and the center frame (111).

9. The filter structure (101, 102, 103, 104, 105, 106)

as claimed in any one of claims 2 to 8, wherein the
filter part (120a, 120b, 130a, 130b, 140a, 140b)
further comprises an auxiliary filter (150) coupled
to the support frame.

10. The filter structure (101, 102, 103, 104, 105, 106)
as claimed in any one of claims 2 to 9, wherein the
base frame (110) further comprises a reinforcing
frame (114) connecting opposite ends of the first
guide frame (112a) to the fourth guide frame
(112d).

11. The filter structure (101, 102, 103, 104, 105, 106)
as claimed in any preceding claim, wherein the fil-
ter part (120a, 120b, 130a, 130b, 140a, 140b) has
a pore size of 40 mesh to 150 mesh.

12. A battery pack (10), comprising:

a battery module (300) comprising a plurality
of battery cells (310), each of the plurality of
battery cells (310) including a cell vent part
(311);
a housing (200) accommodating the battery
module (300);
a pack vent part (260) on one side of the hous-
ing (200), the pack vent part (260) being con-
figured to discharge a gas generated from the
plurality of battery cells (310) to an outside;
and
a filter structure (100) between the battery
module (300) and the pack vent part (260) in
the housing (200), the filter structure (100)
being configured to filter foreign matter in the
gas,
wherein the filter structure (100) is a filter
structure (101, 102, 103, 104, 105, 106) ac-
cording to any one of claims 1 to 11.

13. The battery pack (10) as claimed in claim 12,
wherein the housing (200) comprises:

a housing body (210) accommodating the bat-
tery module (300) through an open surface,
the housing body (210) including an end plate
(220) perpendicular to the open surface and to
which the pack vent part (260) is coupled;
a partition part (230) coupled to the housing
body (210) between the end plate (220) and
the battery module (300) to create an inflow
space into which the gas flows, the filter struc-
ture (100) being in the inflow space; and
a housing cover (240) coupled to the open sur-
face of the housing body (210).

14. The battery pack (10) as claimed in claim 13,
further comprising a guide plate (250) on an upper
portion of the battery module (300), the guide plate
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(250) including a communication hole (251) com-
municating with the cell vent part (311), the guide
plate (250) being configured to guide the gas dis-
charged from the cell vent part (311) to flow to the
pack vent part (260).

15. The battery pack (10) as claimed in claim 14,
wherein the guide plate (250) comprises a
through-hole (252) communicating with the inflow
space such that the gas introduced through the
communication hole (251) flows into the inflow
space.
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